FIGS. 5 and 6.-At first dressing a week later the grafts were an "edge to edge" take, and all finger movements were virtually full. A year later (Fig. 6 ) the grafts were foundi to be supple and non-tender, and had been stable to repeated minor trauma. The object in the first place was to see whether or not there was any correlation between the success of an operation as a reducer of the blood pressure, and its success as a sympathectomy-judged by its effect upon the skin.
The number of cases so far investigated has not been sufficient to form any definite opinion on this score, but the sweating patterns produced are of some interest from the point of view of the anatomy of the sympathetic nervous system.
A variety of operations has been performed on these patients: some have had a puwely thoracic sympathectomy, some a "thoraco-lumbar" sympathectomy, and a few have had a so-called "total sympathectomy".
Photographs of these patients show a comparison of the levels of section of the chain with the areas of skin affected, and also demonstrate "escape areas", that is to say areas vithin the scope of the expected denervation where sweating has nevertheless taken place. These areas are found most constantly across the front of the chest, and on the thighs and pubes. It remains now to try to explain the constant occurrence of "escape areas", across the chest and on the thighs and pubes.
Various authors have noted their occurrence, Ray and Console in 1948 "found that they were not present immediately after operation, but became manifest in from a few days to three months afterwards. They also found that they were abolished by anterior rhizotomy. In a few cases they actually combined paravertebral sympathectomy with anterior rhizotomy of T IO-L 3, and reported that there was no noticeable loss of motor function in the leg. To explain these areas of escape they deduced the existence of sympathetic pathways that did not pass through the sympathetic chain, but did not demonstrate their location.
On similar grounds Smithwick in 1936 had decided that it was necessary to divide the second and third thoracic roots as well as the chain to achieve a satisfactory sympathetic denervation of the arm.
The actual pathway taken by these "extra-funicular" fibres has been indicated in a recent paper by Boyd and Monro (1949) who have demonstrated the existence of "intermediate ganglia" behind the psoas muscle on the course of the rami communicantes or embedded in the anterior nerve roots, in the segments T 12-L 5. These ganglia and their connexions are not interfered with by removing the sympathetic chain. They probably represent cells which have dropped out in their migration from the primitive C.N.S. to the sympathetic chain.
These ganglia were first described by Wrete in 1935 who named them "intermediate ganglia". Skoog (1947) has described similar ganglia in the cervical region. Alexander et al. (1949) have described aggregates of ganglion cells partially or completely embedded in the anterior nerve roots particularly in the first and second thoracic and in the first and second lumbar segments, and also of intersegmental communications outside the sympathetic chain.
While it seems reasonable to ascribe residual sweating that is diminished in amount to residual extra-funicular pathways, can residual sweating in excess of the normal, as has occurred in some of our cases, be attributed to the same cause? I think it probably can. The number of sweat glands retaining innervation is diminished, but they may make up for it by increased output. It is well known that after sympathectomy excessive sweating tends to occur in intact parts of the body, particularly in border zones and contralateral areas. A similar compensatory process may perhaps take place in the "escape areas", and occasionally raise sweating in these areas above the general level.
It seems unlikely that regeneration plays any part in the explanation of these phenomena, in view of the demonstration by Ray and Console that they may appear as soon as a few days after sympathectomy. Further, it is just in that area below the knee, where the peripheral neurone is left intact by the usual sympathectomy (which stops short at L 2 or L 3), and the gap to be bridged by regeneration would be shortest, that the escape phenomenon never seems to occur.
In conclusion, these few observations seem to show that, excepting the head and neck and the splanchnic areas, which were outside the scope of this investigation, the only portion of the body that one can be sure of denervating by operations confined to the sympathetic chain is the leg below the knee.
